**************** 



-k t^^ 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 10116 (1982): Boric acid [CHD 1: Inorganic Chemicals] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y>K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangarara Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



18:10116-1982 



Indian Standard 

SPECIFICATION FOR 
BORIC ACID 

Fiist Repnnt AUGUST 1997 

( Incorporating Amendment No. 1 ) 

UDC 661.651 



© Copyright 1997 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 



Gr 4 May 1982 



IS : 10116 - 1982 

Indian Standard 

SPECIFICATION FOR 
BORIC ACID 

Inorganic Chemicals ( Misc ) Sectional Committee, CDC 3 

Chairman Representing 

Dr M S. Vaidya The Dharamii Tvlorarji Chemical Co Ltd, Bombay 

Members 

Shri F. V. S, Rao ( Alternate to 

Dr M S. Vaidya ) 
Shkt S K. Basu Directorate General of Supplies and Disposals, 

New Delhi 

Shri D. S. Chowdhury ( Alternate } 
Da R. M. BhaTNaOab The Fertilizer ( P & D ) fadia Ltd, Smdn 

Shri B. N. BhattachabYYa Geological Survt^y of India, Calcutta 

Shri S. N. Bhattachabya Tata Chcinicals Ltd, Bombav 

Shri S. GaN apathy ( Alternate ) 
SffRi S S. HoNAVAR Italab Private Ltd, Bombay 

Shri J C. Dey ( Alternate I ) 

Shbx M. V. Dabholkar ( Alternate H ) 
Shbi J. S. Mathahtj Directorate General of Technical Development, 

New Delhi 

Shri R. C. BhattacharYya ( Alternate ) 
Shri S. V. NaYak J K Chemicals Ltd^ Ihane 

Shri P A. Menom" ( Alternate ) 
Shri J. K, Patwa Sarabhai M. Chemicals, Vadodara 

Shri H. H Kavabana ( Alternate ) 
Shbi A, K. Rao D, C, M. Chemical Works, New Delhj 

Shri B. K. Vahi ( Alternate ) 
Shbi B. K Sachar Ministry of Defence (^ R & D ) 

Skri a. D, Gupta ( Alternate ) 
Shbi C. R SaKthanakrishKan Travancore Chemical &. Mfg Co Ltd, Mettur Dam 

Shbi K. V. Mani ( Alternaie ) 
Db H. S. Sabk;ab The Durgapur Projects Ltd, Durgapur 

Shri P. SatyaKaraYan Development Commissioner, Small Scale Industrie^, 

New Delhi 
Db E. R. Saxkna Regional Research Laboratory ( GSIR ), Hyderabad 

Dr Mod Zavab. Jamll ( Alternate ) 
Shri H. G Shah Golden Chemicals Pvt Ltd, Bombay 

Shsi S. GaK apathy ( Alternate ) 

( Continued on page 2 > 



© Cofrynght 1982 

BUREAU OF INDIAN STANDARDS 

This publication is protected under ihe Ind\an Copyright Act ( XIV of 1957 ) and 

reproductioQ m whole or iq part by any means except with written permission of the 

publisher shall be deemed to be an mfringemem of copyright under the said Act. 



IS: 10116-1982 

( Continued from page I ) 

Members Representing 

Shri Y V ShStty Indian Oil Corporation Ltd ( Refineries and Pipe- 

lines Division ), New Delhi 
Du V, Sbinivasan Glaxo Laboratories ( India ) Ltd, Bombay 

Shri p. MansukkaKi ( Aliernate ) 
Dr SuRiiT Sjnqh Ministry of Defence ( DGI ) 

Dk A K Sen ( AkernaU j 
Sinn \ C TiiAKK ^H Indian Chemical Manufacturers' Association, 

Calcutta 
Dit H iKi lUi AG WAX, Director Genera! ^ UIS ( Ex-officio Member } 



DjrorujT ( Chem ) 



Secretary 

Shri M Bakshi Gupta 
Assistant Director ( Chem J, blS 



Auxiliary Chemical Subcoinmitteej CDC 3:18 

Tin M, S V ', jitv \ The Dharamsj Morarji Chemical Co Ltd, Bombay 

Mcmhtxs 

Smti R S Vvas ( AliernaU to 
Dr M S Vaulva \ 
SuR}S \' Av \iyi\i>OT Deepajf NjtfJte Ltd, Bombay 

Sjiin ] r Vou V I AlternaU ) 
SirM \ I Bet \iiMHK\'pa Kalali Chemicals Ltd, Vadodara 

,S n JO P M ^MiA iVA ( AllernaU ) 
SiJKi R K. Ganimn Tata Gh^^micals Ltd, Bombay 

Sjiiu i\ K Gi jiA Development Commissioner, Small Scale Industries, 

Nrw Delhi 

S Ji n i ] J P S /XG 1 1 ( Alternate } 
Snin M- M K^tt. Khosla Metal Powders Ltd, Pune 

Sifiii S P Kho'^Ij \ ( Alternate) 
SuRi M A Koi uui vsK vR PhoeniJc Chemical Works Pvt Ltd, Bombay 

STfiU M A CHiiNi':K:AH ( Aiiernaie } 
Shr] U V KiTyiRUX.L\YA Tamil Nadu Chromates & Chemicals Ltd, Madras 

Sjiiii M N KiNj ( Alternate ) 
Shki t; V NaV4.k: J. K. Chemicals Ltd, Thane 

SHin P \. Mknoi^ ( Alternaie ) 
Shri G. P. Pillai The Travancore-Gochin Chemicals Ltd, 

Udyogamandal 

SiiHi C. N G, Nair ( Alternate ) 
Shri H. C. Smah Golden Chemicals Pvt Ltd, Bombay 

Shki S. Gan- APATHY ( Alternate I ) 

Shri Y, M, Rawal ( Alternate II ) 
Shbi K. M Shah The Mill owners' Association, Bombay 

^Sfffti D. V. WiTTENBAiLEB Waldies Ltd, Calcutta 



IS : 10116 - 1982 

Indian Standard 

SPECIFICATION FOR 
BORIC ACID 

0, FOREWORD 

0.1 This Indian Standard was adopted by tlio Indian Standards 
Institution on 24 February 1982, after the draft finalized by the Inorganic 
Chemicals ( Misc ) Sectional Committee had been approved by the 
Chemical Divibion Council, 

0-2 Boric Acid is used m the manufacture of glass, ceramics, abrasives, 
metal alloys, electrolytic condemers, explosives, nuclear energy, cosmetics 
and other industries. This standard covers .specification for ail these 
useS; except cosmetics for which IS ; 263-1^*77* wjJI be revised by the 
Cosmetics Sectional Committee of the Petroleum, Coal and Related 
Products Division Council. The revised standard wjU include only the 
cosmetic grade of the mater laL 

0.3 This standard only includes limit tests on various characteristics, as 
these have been found to be practical and are in use by all concerned. 
However, for more accurate delermmationSj attention is drawn to the 
following ISO Standaids, issued by the International Organization for 
Stand ardization. 

a) ISO 3119-1976 Boric acid, boric oxide and disodium tetiaborates 
for industrial use — Determination of chiomium content-diphenyl 
carbazide photcunetric method; 

b) ISO 3121-1976 Bone acid, boric oxide and disodium tetraborates, 
for industrial use — Determination of chloiide content — Mercuri- 
metric method; and 

c) ISO 3123-1976 Boric acid, boric oxide, disodium tetraborates 

sodium perborates and crude borates for industrial use — 
Determination of iron content — 2j 2' — Bipyridyl photometric 
method. 

0.4 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated j 
expressing the icsult of a test or analysis, shall be rounded off in accord- 
ance with IS ; 2-1960f. The number of significant places retained m 
the roundtd off value should be the same as that of the specified value in 
this standard. 



♦Specification for boric acid ( third Tevisinn ). 
tRules for rounding off numerical values ( revxsed), 

3 
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1. SCOPE 



1,1 This standard prescribes the requirements and the methods of sampl- 
ing and test for boric acid used in the manufacture of capacitors, 
electronics, nuclear energy, foundrieSj fire proofing of workman's 
apparel gJass and ceramics, explosives, refractories^ paints, chemicals, 
dye intermediates, electroplating, leather, adhesives and enamel 
industries. 

2. GRADES 

2.1 There shall be two grades of the material, namely: 

(a) Special Quality ( SQ) — for use in capacitors, electronics, 

nuclear energy, foundries, and fire- 
proofing of workman's apparel; 
and 

(b) Technical ( TECH ) — for use in glass, ceramics, explosives, 

refractories, paints, chemicals, dye inter* 
mediates, electroplating, leather, adhe^ 
sives and enamel industries. 

3. REQJUIREMENTS 

3.1 Description — Special quality grade (SQ) material shall be in 
the form of granules only. The technical grade ( TECH ) material 
shall be in the form of granules, powder, crystals or flakes. Both the 
grades shall be free from odour, dirt, foreign matter and visible impuri- 
ties. 

3*2 The mater iaf, when tested according to the methods prescribed in 
Appendix A, shall comply with the requirements given in Table 1. 
Reference to the relevant clauses of Appendix A is given in col 5 of the 
Table I. 

3,3 Boric Acid for use in Explosives — This shall meet the require- 
ment of technical grade of the material ( see col 4, Table 1 ) and shall 
conform to the following additional requirements: 

a) Iron (as Fe ) 

percent by mass, Max 0'05 

b) Chloride ( as CI ), 

percent by mass, Max 0*03 

c) Sulphate ( as SO^ ), 

percent by mass. Max O'lO 
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TABUS 1 REQUIREMENTS FOR BORIC ACID 

( Clauses 3.2, 3 3, A-6 3.1, A-ll.S 3, B-5.2 and B-5.3 ) 



Sl 
No. 


Chabactebistio 


Reqtjtrbment 


Method of Test 
( Ref to Cl No. 
JN Appendix A ) 


Special Quality 
(S<i) 


TechnicaJ 
( TECH ) 


CD 


(2) 


(3) 


W 




W 


i) 


Boric acid (asH.BO, ), 
percent by mass, Mm 


99-9 


99-5 




A^2 


") 


Moisture percent by mass. 
Max 


— 


0-5 




A-3 


ill) 


Water insoluble matter, 
percent by mass, Max 


0*005 


— 




A^4 


iv) 


Heavy metals ( as Pb ), 
percent by mass, Max 


0-000 2 


— 




A-5 


V) 


Iron ( as Fe ), percent by 
mass. Max 


0-000 2 


— 




A-6 


vi) 


Calcium ( as Ca ), percent 
by mass, Max 


0-002 5 


— 




A-7 


vii) 


Arsenic (as As), percent 
by mass, Max 


p-000 1 


— 




A-8 


viii) 


Sodium ( as Na ), percent 
by mass^Max 


0-001 


— 




A-9 


ix) 


Chloride ( as Cl ), percent 
by mass, Max 


0-000 04 


— 




A^IO 


X) 


Sulphate ( as SO4 ), per- 
cent by mass. Max 


0*000 2 


— 




A-II 


xi) 


Phosphate ( as PO| ), per- 
cent by mass. Max 


0*001 


— 




A-12 



4. PACKING AND MARKING 

4.1 Packing — The material shall be packed as agreed to between the 
purchaser and the supplier, 

4.2 Marking — The containers shall bear legibly and indelibly the 
foUpwing information: 

a) Name and grade of the material; 

b) Name of the inanufaCturer and his recognized trade-mark^ if 
any; 
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c) Net mass, 

d) Bate of manufacturej and 

e) Batch Number. 

4.3 BIS Certification Marking 

The product may aKo be marked wiih Standard Mark 

4.3.1 The use oi the Siandard Mark is i^ovcriu'd by the provision of 
Bureau of Indian Sundards Aci, 1986 and ihe Rules and Regulations made 
Tjereundcr. The dci;)jjs of eoudjtions under wbjch ihc Jjcencc for the use of 
Standard Mark may be gra tiled (o manufacturer^ or producers may be obtained 
from the Bureau of Indian Siandards. 



5. SAMPLING 

5*1 The method of drawing representative samples of the material and 
the criteria for conformity shall be as prescribed in Appendix B. 



APPENDIX A 

{ Clause 3.2 ) 

METHODS OF TEST FOR BORIC ACID 

A-1, ftUALlTY OF REAGENTS 

A-1,1 Unless specified otherwise, pure chemicals and distilled water ( see 
IS • 1070-1977* ) shall be used in tests. 

NoTte — *Purc chemicals' shaU mean chemicals thai do not contain impurities 
which affect the result of analysis'. 

A-2. BORIC ACID 

A-2.1 Reagents 

A-2.1.1 Mannitol ( or Sorbitol ) — neutral. , The reagent shall satisfy 
the following test: 

Five grams of the reagent dissolved in 50 ml of carbon dioxide- 
free water shall require for neutralization not more than 0'3 ml of 
0*02 N sodium hydroxide solution using phenolphthalein solution as 
indicator. 

A-2.1^ Standard Sodium Hydroxide Solution — 1 N» 



^Specification for water for general laboratory use ( stctmd revision ). 

6 
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A-2.1,3 Phenolphtkalein Indicator Solution — Dissolve O'l g of the phenol- 
phthalein in 60 ml of rectified spirit (see 323-1959* ) and dilute with 
water to 100 m!. 

A-2.2 Procedure — Weigh accurately about 2gof the dried matenai (5ee 
A-3 ) and dissolve it in about 120 ml of water by heating, avoid boihng. 
Cool to room temperature, add approximately 15 g of mannitol (orsorbitol) 
and 0,4 ml of phenolphthalein indicator solution Titrate the solution with 
standard sodium hj^droxide solution to a distinct pink colour. 

Note — To ensure that the correct titration end point u obtained, the follwmg 
standard colours matching solution niay be used for comparison with the solution 
being titrated: 

Mix 50 ml of 3'81 g/1 solution of disodium tetraborate ( Na,B4O,'10H,p ), 100 ml 
of water, 2-0 mJ of hydrocftjoric acid f 25 N) and 0-4 ml of phenoiphthafein 
indicator solution. 

Equal volume of this solution and of the titrated liquid shall be compared m 5;miJar 
beakers. 

A-2.3 Calculation 

T, . • , , 6-183 V 
Bone acid, percent by mass = . -— 

M 

where 

V = volume in ml of standard sodium hydroxide solution 
used in the titration, and 

M ^ mass in g of the dried material taken for the test. 

A-3, MOISTURE 

A-3.1 Apparatas 

A-3.1.1 DifA — Circular, made of glass or aluminium, 100 mm in 
diameter and 100 mm deep, with tight-fitting cover or lid* 

A-'3.2 Procedure — Clean, dry and weigh the dish and cover. Weigh 
accurately about 10 g of the material as quickly as possible, the final 
mass being taken with the dish covered by the lid. Spread the boric acid 
evenly in the dish, by gentle tapping and shaking. Keep the dish with 
the lid off, in an oven at 40 ± 2*^0 for 4 hours. At the end of the period 
transfer the dish to a vacuum desiccator and connect the desiccator to the 
pump. The final pressure inside the desiccator, when steady conditions 
have. been attained, should be not more than 20C|mmof mercury. After 
the minimum pressure has been reached, leave the desiccator connected 
to the vacuum for one hour. Disconnect the desiccator from the vacuum 
line and allow to stand under vacuum at room temperature for 12 hours. 

*Specification for rectified spirit ( ftpi^§d). 
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Break the vacuum by admittint:^ dry air through a guard tube containing 
fused calcium chloride. Weigh the dish with the cover on. Use the dried 
material for test in A-2. 

A-3.3 Calculation 

, , . , , 100 m 

Moisture, percent by mass = — ^^— 

M 

where 

m = Joss in mass in g on drying, and 
M = mass in g of the material taken for the test. 

A-C WATER INSOLUBLE MATTER 

A-4.1 Procedure — Dissolve 10 g of the material in 300 ml of hot water 
and heat on a steam-bath for one hour. Filter any undissolved residue 
through a Gooch crucible or a sintered glass crucible No. 04, wash it 
With hot water and dry at 105°G. Cool and weigh the residue till constant 
mass is obtained. 

A-4.2 Calculation 

Matter insoluble in water = 100 x —r^ 

M 

where 

Ml = mass in g of the dried residue, and 
M = mass in g of the material taken for the test. 

A-5. TEST FOR HEAVY METALS 

A-5.0 Outline of the Method — Heavy metals are determined by 

comparing the colour produced by the material with hydrogen sulphide 
solution against that ptoduced by a standard lead solution. 

A-5.1 Apparatus 

A-5a.l Mssler Cylinders — 50 ml capacity ( see IS : 4161-1967* ). 
A-5.2 Reagents 

A-5,2.1 Dilute Hydrochloric Acid — approximately 1 N. 

A-5,2.2 Hydrogen Sulphide Solution — Saturated and freshly prepared. 

A-5.2.3 Standard Lead Solution — Dissolve 0*1 831 g of lead acetate [ Pb 
( GjHjOj )^ 3HaO ] in 100 ml of water and clear any cloudiness that 
might appear with a few drops of acetic acid. Dilute the solution to 
I 000 ml. Take 10 ml of this solution and make it up to 1000 mK 
One millilitre of this solution contains O'OOl mg of lead ( as Pb ). 

*SpecificatioD for Neasler cylinders 
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A-5,3 Procedure -— Dissolve I'OOO g of the material in 25 ml of hot 
water, add 0*5 ml of dilutr; hydrochJonc acid, heat to 80'G, transfer to 
a Nessler cylmder and add 10 ml of hydrogen sulphide solution. Make 
up the solutjon to 50 ml Carry out a control test usmg 2 mi of standard 
lead solution and the samo quantity of reagents in the same total volume 
of the reaction mixture. Compare the colour of the solutions to 10 minutes 
after the addition of hydroj^en sulphide solution. 

A-5,3.1 The prescribed limit shall be taken as not having been exceeded 
if the intensity of the colour produced in the test with the material is not 
greater than that produced in the control test, 

A-6. DETERMINATION OF IRON 

A-6.0 Ontliae of the Method — Iron ib determined colorimetrically 
by visual comparison using potassium thiocyanate. 

A-6.1 Apparatus 

A-6.1.1 Nessler Cylinders — 100 ml capacity ( see IS ' 4161-1967* ). 
A-6.2 Reagents 

A-6.2.1 Concentrated Hydrochloric Acid — see IS : 265-19761 

A-6.2.2 Ammonium Persulphate — solid. 

A-6.2.3 Bulanolic Potassium Thiocyanate — Dissolve 10 g of potassium 
thiocyanate in 10 ml of water. Add sufficient n-butanol to make up the 
the volume to 100 ml and shake vigorously until the solution is clear. 

A-6.2.4 Standard Iron Solution — Dissolve 0*702 g of ferrous ammonium 
sulphate [ FeSO, ( NH4)2S04.6H20] in water and add 10 ml of dilute 
sulphuric acid ( 10 percent vjv). Dilute the solution to one litre. Take 
10 ml of this solution and dilute to 100 ml before use. One millilitre of 
this solution contains 01 mg of iron ( as Fe ). 

A-6.3 Procedure — Dissolve 5 g of the material for SQ grade and 
0*02 g in case of TECH grade in 25 ml of water and transfer to a Nessler 
cylinder. Add 2 ml of hydrochloric acid, 30 mg of ammonium per^ 
sulphate and 15 ml of butanolic potassium thiocyanate solution. Make 
up to 100 mij shake vigorously for 30 seconds and allow the liquids to 
separate. Carry out a control test in another Nessler cylinder with one 
ml of standard iron solution and the same quantities of other reagents m 
the same total volume of the reaction mixture. Compare the colour of 
the butanol layer in the two sets. 



•Specification for Nessler cylinders. 

fSpecification for hydrochloric acid ( second rension ). 
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A-6.3,1 The hmits pre.'^cnbed ni Table 1 shall be taken as not havlng^ 
been exceeded J f the coloui of the butanol layer m the test with the 
material is not darker than the colour produced jn the control test. 

A-7- CALCIUM 

A-7.1 Apparatus 

A-7,1.1 Platinum Basin 
A-7.2 Reagents 

A-7.2,1 Methanol 

A-7.2.2 Hydrochloric Acid — see IS ; 265-1976*. 

A-7,2,3 Sulphuric Acid — see IS : 266-1977t. 

A-7»2,4 Strong Ammonia Solution 

A'7.2^ Ammoma'Ammonium Chloride Buffer Solution 

A- 7. 2.6 Sodtum Sulphide Solution 

A.7.2.7 EDTA Solultm — 001 M, 

A-7.2*8 Methyl Thymol Blue Indicator Solutton 

A'7.3 Dissolve 2*5 g of the powdered sample in 25 ml of methanol in a 
platinum basin, add 5 drops of hydrochloric acid and evaporate to dry 
ness. To the residue add 15 ml of methanol and 3 drops of hydrochloric 
acid and again evaporate to dryness. Moisten the residue with sulphuric 
acid and ignite. Dissolve the residue in 50 ml of water, add 10 ml of 
ammoma-ammonmm chloride buffer solution, 25 ml of strong ammonia 
solution and 5 drops of sod\Mm. £ulph\dt solution, T\t^:^te v/itlv EDTA^ 
solution using methyl thymol blue as indicator, until the blue solution 
becomes colourless or grey. Not more than 015 ml of EDTA is required 
to pass the test, 

A-4. ARSENIC 

A-S*l Procedure — Dissolve 2 '5 g of the material in 10 ml of the 
water. Carry out the test for arsenic as prescribed in IS ; 2088- 197 If 
using for comparison a stain obtained with 0*002 5 mg of arsenic 
trioxide. 



*Specificatioxi for hydrochloiric acid ( iuondredsion ). 
tSpeci£cation for sulphuric acid ( secCnd reuisian ). 
{Methods for determination of arsenic (fist nviswn ). 
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A-8.L1 The material shall be taken to have satisfied the requirement 
of the test if the length and intensity of the stain is not greater than that 
produced in the control test. 

A-9. SODIUM 

A-9,1 Determine the sodium by flame photometer at 589 -nm according 
to the directions of the manufacturer of apparatus, 

A-ID, CHLORIDE 

A«10.0 Outline of the Method — - Excess silver nitrate in nitric acid 
solution produces a white suspension of silver chloride on addition to a 
solution containing chloride iron. 

A- 10.1 Apparatus 

A-10.1.1 Xessler eylinders — see IS : 4161-1967*. 

A-10.2 Reagents 

A«10t.2«l Silver J^UraU Solution — 1 N- Mix equal volume of silver 
nitrate solution and concentrated nitric acid. 

A*10.2«2 Standard Chloride Solution —Dissolve 1'648 4 g of pure dry 
sodium chloride in water and dilute to I litre. Dilute 10 ml of this 
solution to one litre so that one ml contains O'Ol mg of chloride ( as CI ), 

A-10.3 Procedure 

A-1(K3.1 Boil about 100 ml of waterin 250-ml pyrex beaker covered 
with a watch glass for 10 minutes, reject contents and rinse beaker with 
water. Weigh into the beaker 80 g of boric acid sample and add 200 ml 
x)f water. Cover, stand on a Aot pfate bringing just to boil to dissolve the 
crystals, then cool to room temperature, 

A-10.3.2 Filter all samples and standards through No. 4 sintered glass 
funnel using suction. Dilute 50 ml sample solution to 100 ml in a Nessler 
cylinder. Add 5 ml of silver nitrate reagent, at once stir thoroughly, 
stand in the dark for 10 minutes. Carry out test in another Nessler 
cylinder with 8 ml of standard chloride solution for SQ grade and 
4 ml of standard chloride solution for TECH grade. Compare turbidity 
produced 5 minutes after the addition of silver nitrate. 

A- 10.3*3 The relevant limit prescribed in Table 1 shall be taken as 
not having been exceeded if the turbidity produced in test with the 
material is not greater than the turbidity produced in the control test. 



* Specification for Nessler cylinden. 

n 
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A-11. SULPHATE 

A-11.0 Outline of the Method — In acetic acid solution, sulphate ion 
reacts with excess barium chloride precipitating barium sulphate. The 
turbidity produced compared with standard solution. 

A-11.1 Apparatus 

A-liaa ^'essl€r cylinder — see IS : 4161-1967*. 
A*11.2 Reagents 

A-1 1.2.1 Acetic Acid — 30 percent ( o/o )• 

A-11.2.2 Standard Sulphate Solution A — Dissolve 0'1814 g of pure potas- 
sium sulphate in water and make up to 1 000 ml. One miUilitre of the 
solution contains O'l mg of sulphate ( as SO* ). 

A-11.2.3 Standard Sulphate Soiution B — Prepared by diluting 50 ml of 
standard sulphate solution A to 1 000 mb One miJhhtre of the solution 
contains 0'005 mg of sulphate ( as SO4 ). 

A-1 1*2.4 Barium Sulphate Reagents — Mix 15 ml of 0*5 percent ( m(v ) 
^solution, 55 ml of water, 20 ml of sulphate free alcohol ( 95 percent ), add 
5 m\ of 0*0181 percent solution ( wi/y ) of potassium sulphate and dilute to- 
100 ml with water and mix. 

A-11.2.5 Barium Chloride Solution — O'S M. ( 122" 1 g of barium chloride 
dissolved in water and made up to 1 000 ml ). 

A-11.3 Procedure 

A-11.3.1 Boil about 100 ml of water in a 500-ml conical beaker covered 
with watch glass for 10 minutes. Reject contains and rinse the beaker 

A-11.3.2 Weigh 20 g of boric acid sample and add 10 ml of water. 
Cover and heat bringing just to boil to dissolve the crystals; then cool to 
room temperature. Filter 50 ml of the supernatant clear liquid to a 
Nessler cylinder^ Add 2 ml of acetic acid and 5 ml of barium sulphate 
reagent, dilute to the mark. Carry out a control test in another Nessler 
cylinder with 4 ml of standard sulphate solution ( B ) and the same 
quantities of the reagents in the same total volume of the reaction mixture^ 
Compare the turbidity produced in the two cylinders. 

A-1 1*3*3 The limit prescribed in Table 1 shall be taken as not having 
been exceeded if the turbidity produced in the test with the material is 
not greater than the turbidity produced in the control test. 

* Specification for Nessler cylinders. 
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A-12. PHOSPHATES 

A-12*0 Outline of the Method — Phosphates are determined by 
comparing the colour produced with ammonium molybdate reagent 
agamst a standard phosphate solution. 

A- 12.1 Reagents 

A-12.1-1 Dilute Sulphunc Acid — approximately 5 N and 1 N. 

A-12.1.2 Phosphate Reagent J^o I — Dissolve without heating 5 g of 
ammonium molybdate in 100 ml of 1 N sulphuric acid. 

A-12J.3 Phosphate Reagent No 2 — Dissolve without heatmg 0*2 g of 
71- methyl-/?- ammophenol sulphate ( metol ) and 20 g of potassium nietabi* 
sulphate in 100 ml of water. 

A-12.1.4 Standard Phosphate Solution — Dissolve 1 43 g of potassmm 
dihydrogen orthophosphate in \ 000 ml of water and store in a stoppered 
polythene bottle. Dilute 1 ml of this solution to 100 ml with water 
imm^ediately before use. One millilitre of this diluted solution is equivalent 
to 001 mg of phosphate (^ as PO4 ), 

A*12.1.5 Standard Colour for Phosphate Test — Mix one ml of standard 
phosphate solution with 20 ml of water, 3 ml of dilute sulphuric acLd 
(IN) one ml oF phosphate reagent No. 1 and one ml of phosphate 
reagent No. 2 and place on water-bath at 60^G for 10 minutes. 

A- 12*2 Procedure — Dissolve one g of the material in 15 ml of water 
and neutralize with sulphuric acid (IN), Add 3 ml of sulphuric acid 
( 5 N ), 1 m[ of phosphate reagent No. i and one ml of phosphate 
reagent No 2 and place on a water bath at 60°G for 10 mmutes. The 
material shall conform to the requirement of the test if any colour 
produced is not deeper than the standard colour prepared m A-12.L5. 



APP ENDI X B 

( Clause 5.1 ) 
SAMPLING OF BORIC ACID 

B-1. GENERAL REQUIREMENTS OF SAMPUNG 

B-LO In drawing samples, the following precautions and directions shall 
be observed, 

B-1.1 Samples shall not be taken in an exposed place. 

B-1.2 The sampling instrument shall be clean and dry. 
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B-1.3 Precautions shall be taken to protect the samples, the material 

being sampled, the sampling instrument and the containers for samples 
from adventitious contammation. 

B-1-4 To draw a representative sample, the contents of each container 
shall be mixed thoroughly by suitable means. 

B-1,5 Ths sample shall be placed in suitable, clean and dry glass con- 
tainers on which the material has no action 

B-1.6 The sample containers bhall be of such a size that they are almost 
completely filled wuh the sample 

B-1,7 Each sample container shall be sealed airtight after filling and 
marked with full dcta]ls ol sampling, date of sampling and year of 
manufacture of the material 

B-2. SCALE OF SAMPLING 

B-2.1 Lot — All the containers of the same grade m a single consign- 
ment of the material, drawn from the same batch of manufacture shall 
constitute a lot. If a consignment is declared or known to consist of 
different batches of manufacture or of different types of contamers, the 
containers of the same type belonging to the same batch shall be grouped 
together and each such group shall constitute a lot. 

B-2.L1 Samples shall be tested from each lot for ascertaining confor- 
mity of the material to the requirements of this specification, 

B-2.2 The number of containers ( n ) to be chosen from the lot shall 
depend on the size of the lot ( JV ) and shall be as specified m Table 2. 

TABLE 2 NUMBER OF CONTAINERS TO BE SELECTED FOR SAMPLING 

No. OF CoNTAINERb TO Bl. 



(2) 

3 

4 

5 

6 

7 

8 

14 



Lot Size 


N 




(IJ 




5 to 


50 


5] to 


200 


201 to 


400 


401 to 


650 


651 to 


1000 


1 000 and above 
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B-2.3 The containers shall be chosen at random from the lot and in 
order to ensure randomness of selection, a random number table ( see 
IS : 4905-1968* ) as agreed to between the purchaser and the supplier 
shall be u^ed. In case such a random number table is not available, the 
following p/ocedure shall be adopted: 

'Arrange all the containers m the lot jn a systematic manner and 

starting from any container, count them as 1, 2j 3 , etc, 

up to r and so on, where r is equal to the integral part of .V/rz. 
Every rth container thus counted shall be taken out to give a sample 
for test. 

B-3 TEST SAMPLES AND REFEREE SAMPLE 

B-3.1 Preparation of Test Samples 

B-3.1-1 Draw with an appropriate sampling instrument a small portion 
of the material from different parts of each container selected ( Table 2 ). 
The total quantity of the material drawn fxom each container ^liall be 
sufficient to conduct the te^ts for all the characteristics given under 3 and 
shall be not less than ') kg. 

B^3.1.2 Thoroughly mix all portions of the material drawn from the 
same container. Out of these portions, equal quantity shall be taken 
from each selected container and shall bn well mixed up tocrndier ^o as 
to form a composite sample ucig^hmg not less than O'l ki>-. T\u^ com- 
posite sample shall be divided into thiee equal parts, one for the 
purchaser, another ^or the supplier and the third for tJie referee- 

B-3.L3 The remaining portion of the material from each container 
( after the quantity needed for the formation \.\{ composite sample has 
been taken ) shall be divided mto three equal paus, each part weighing 
not less than 50 g. These parls shall be immediately transferretl to 
thoroughly dried bottles which are then sealed airtight with stnppeis and 
labelled with all the particulars of samphng given undei B-1.7. The 
material in each such sealed bottle shall constitute an individual test 
sample These individual samples shall be separated into three identi- 
cal sets of samples in such a way that each set has an individual test 
sample representing each container selected. One of these three sets bhall 
be sent to the purchaser, another to the supplier and the third shall be 
used as referee sample. 

B-3.2 Referee Sample — The referee sample shall consist of the com- 
posite sample ( B-3.1.2 ) and a set of individual samples ( B-3.1.3 ) 
marked for this purpose and shall bear the seals of the purchaser and 



* Methods for random sampling 
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the supplier These shall be kept at a place agreed to between the 
purchaser and the suppliei and shaJJ be med in case of dispute between 
the two. 

B-4, NUMBER OF TESTS 

B»4,l Tests for the determination of boric acid shall be conducted on 
each of the individual samples. 

B-4.2 Tests for the remaining characteristics shall I e conducted on the 
composite sample, 

B-5. CRITERIA FOR CONFORMITY 

B-5.1 For Individual Samples — The mean ( X ) and range ( i? ) of 

the test results for boric acid shall be calculated ( range being the 

difference between the maximum and minimum values of the test 
results ), 

' B.5.1,1 The lot shall be declared to have satisfied the requirement for 
boric acid if the value of the expresi>ion {X — 6 R) h equal to or 
greater than the value specified in Table 1 . 

B-5.2 For Composite Sample — The test results on the composite 
sample shall meet the corresponding requirements specified m Table 1. 

B-5.3 A lot shall be declared as conforming to this specification if it 
satisfies the relevant requirements for each of the characteristics listed in 
3 and in Table 1. If the requirements for any of the characteristics are 
not met, the lot shall be declared to have not satisfied the requnements 
of the specification. 
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BUREAU OF INDIAN STANDARDS 

HmMdquartm^ 

fAar\ak Bhavan, 9 BahAdur Shah Zafar Marg. NEW DELHI 1 1 0002 

Tetephonw 323 01 31 , 323 3375, 323 9402 

Fax 91 11 3234062, 91 11 3239399, 91 11 3239382 

Telegrams Manaksansiha 

(Common to alt Offices) 

Centnf LMbontory Telephone 

Plot No 20/9, Site IV, Sahihabad Industrial Area, Sahibabad 201010 8-77 00 32 

Beglonal Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELH1 1 1 0002 323 76 1 7 

•Eastern 1/1 4 OT Scheme VII M, VI P Road, Manlrtola, CALCUTTA 700054 337 86 62 

Northern SCO 335^336. Sector 34-A, CHANDIGARH 1 60022 60 38 43 

Southern ' C I T Campus, IV Cross Road, CHENNAI 6001 13 235 23 1 5 

fWestem Manakalaya, E9, Behind Marol Telephone Exchange. Andheri (East), 832 92 95 
MUMBAl 400093 

Branch Offices:: 

Pushpak\ Nurmohamed Shajkh Marg, Khanpur. AHMEDABAD 3B0001 550 13 48 

{Peenya Industrial Area, 1 st Stage, Bangabre-Tumkur Road , 839 49 55 
BANGALORE 560058 

Gmngo^i Complex, 5th Floor, Bhadbhada Road, T T Nagar, BHOPAL 462003 55 40 21 

Plot No 62-63. Unrt VI. Ganga Nagar, 6HUBANESHWAR 751001 40 36 27 

Kalaikathir Buildings, 670 Avtnashi Road, COIMBATORE 641037 21 01 41 

Plot No. 43, Sector 16 A, Malhura Road, FARIDABAO 121001 8-28 86 01 

Savitri Complex, 1 1 6 G T Road, GHAZ1A6AD 201 001 8-71 1 9 96 

53/5 Ward No.29. R G Barua Road. 5lh By-lane, GUWAHATI 781003 54 1 1 37 

5-8-56C, L N Gupta Marg. Nampally Station Road, HYDERABAD 5OOO01 20 10 63 

E-52, Chitaranjan Marg, C-Scheme, JAIPUR 302001 37 29 25 

1 1 7/41 e 6, Sarvodaya Nagai, KANPUR 208005 21 68 76 

Seth Bhawan, 2nd Roor. Behind Leela Cinema. Naval Ki shore Road, 23 89 23 
LUCKNOW 226001 

NIT BUilding, Second Roor. Gokulpat Market, NAGPUR 440010 52 51 71 

Patliputia IndusUtal Estate, PATMA 800013 26 23 06 

Institution of Engineers (India) BuikJing 1 332 Shlvaji Nagar, PUNE 41 1005 32 36 35 

TC No 1 4/1 421 , Uravereity P O Patoyam, ^HRUVANA^rTHAPURAM 699334 6 2117 



'Sales Office \z at 5 Chowringhee Approach. P.O Princep Street, 27 10 85 

CALCUTTA 700072 

tSales Office is at Novelty Chambers, Grant Road. MUMBAl 4OO007 309 65 23 

} Sales Office is at 'F' Bk)ck, Unity Buikling, Narashimaraja Square, 222 39 71 

BANGALORE 560002 
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